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Indian Standard 



SPECIFICATION FOR POTASSIUM 
PYROPHOSPHATE FOR ELECTROPLATING 



0. FOREWORD 



0.1 This Indian Standard was adopted by the 
Bureau of Indian Standards on 12 October 1988, 
after the draft finalized by the Electroplating 
Chemicals Sectional Committee had been appro- 
ved by the Chemical Division Council. 

0,2 Potassium pyrophosphate is used as an in- 
gredient of copper electroplating baths especially 
for through-hole-plating of printed circuits as 
well as phosphatizing, It may also be employed 
in baths for electroplating of nickel, zinc, alloys 
etc and for alkaline cleanings The salt is indus- 



1, SCOPE 

!•! This standard prescribes the requirements 
and methods of sampling and test for potassium 
pyrophosphate. 

2. REQUIREMENTS 

2.1 Potassium pyrophosphate shall be in the form 
of colourless crystals or white powder, hygroscopic 
in water, easily soluble in water, insoluble in 
alcohol and low toxic and shall correspond 
essentially to the formula KiPgOY'SHsO. 

2.2 The material shall also comply with the 
requirements given in Table 1 when tested in 
accordance with the methods prescribed in 
Appendix A. 



trially produced by thermal dehydration of 
dipotassium orthophosphate. 

0.3 For the purpose of deciding whether a parti- 
cular requirement of this standard is complied 
with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be 
rounded off in accordance with IS ; 2-1960*. The 
number of significant places retained in the 
rounded off value should be the same as that of 
the specified value in this standard. 



♦Rules for rounding off numerical values ( revised ). 



TABLE 1 REQUIREMENTS FOR POTASSIUM 


PYROPHOSPHATE FOR ELECTROPLATING 


Sl 


Chauacteristic 


Rkquirb- 


Method 


No. 




MBNTS 


OF Test 
( Ref to 
Cl No. in 
Appendix 

A) 


(1) 


(2) 


(3) 


(4) 


i) 


Potassium pyrophosphate 
( as K.PsO.^HgO ), 


970 


A.2 










percent by mass, Min 






ii) 


Matter iasolubUa in water, 
percent by m^sSj Max 


0-01 


A-3 


hi) 


Chloride (a's Cl), percent 
by mass, Max 


0*005 


A-4 


iv) 


Sulphate (as SOi), percent 
by mass, Max 


0-05 


A-5 


V) 


Iron { as Fe ), percent by 
mass. Max 


0-003 


A-6 


vi) 


Htavy metals (as Pb), 
percent by mass, Max 


0-002 


A-7 


vii) 


Arsenic (as As ), per- 
cf^nt by mass, Max 


0-000 5 


A-8 


viii) 


Orthophosphate ( aa PO4 ) , 
percent by mass, Max 


0*3 


A-9 


ix) 


Potassium carbonate { as 
KgCOs ), percent by 
mass, Max 


0'3 


A- 10 



3. PACKING AND MARKING 

3.1 The product shall be packed in multiwall 
paper bags/drums or polyethyicne bags not 
exceeding 50 kg in mass when packed. 

3.2 Marking 

3.2.1 The containers shall be marked with the 
following particulars: 

a) Name of the product; 

b) Name of the manufacturer and/or his 
recognized trade-mark, if any: 

c) Net mass of the product; 

d) Date of manufacture; and 

e) Batch number. 

3.2*2 The containers may also be marked with 
the Standard Mark. 

Note — The use of the Standard Mark is governed 
by the provisions of the Bureau of Indian Standard* 
Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an 
Indian Standard conveys the assurance that they have 
been produced to comply with the requirements of that 
standard under a weU-defined system of inspection, 
testing and quality control which is devised and super- 
vised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS 
for conformity to that standard as a further safeguard. 
Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers 
or processors, may be obtained from the Bureau of 
Indian Standards. 

4. SAMPLING 

4»I The method of drawing representative sam- 
ples of the material and criteria for its conformity 
with the specification shall be as prescribed in 
Appendix B. 
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APPENDIX A 

( Clause 2.2 and Table 1 ) 

M£THODS OF TEST FOR POTASSIUM PYROPHOSPHATE FOR ELECTROPLATING 



A-1. QUALITY OF REAGENTS 

A-1.1 Unless otherwise specified, pure chemicals 
and distilled water ( see IS : 1070-1977* ) shall 
be used. 

Note — Ture chemicals' shall mean chemicals 
that do not contain impurities which affect the results 
of analysis. 

A-2. DETERMINATION OF POTASSIUM 
PYROPHOSPHATE 

A-2.1 Reagents 

A-2.1.1 Hydrochloric Acid — I N. 

A-2.1.2 Bromophenol Blue Indicator — Prepared 
by mixing 0*1 g of the indicator compound and 
1-5 ml of 0-1 N sodium hydroxide and diluting to 
100 ml with water. 

A-2.2 Procedure — Dissolve 50 g of the mate- 
rial, accurately weighed in about 400 ml of water 
in a 500 ml volumetric flask and make up to the 
mark. Pipette 50 ml portion of the solution into 
a 250 ml conical flask, add about 20 ml of water 
and a few drops of bromophenol blue indicator. 
Titrate the solution to a/^H of 3*8 against I N 
hydrochloric acid taken in a burette, A change 
in colour of the solution from blue-violet to yellow 
denotes the end-point. 

A-2«3 Calculation 



Potassium pyrophosphate 
(as K4P807'3HaO), 
percent by mass 

where 



19 22 X F 
M 



V — volume of acid consumed, and 
M = mass in g of the material in the 
aliquot solution for the test, 

A-3, DETERMINATION OF MATTER 
INSOLUBLE IN WATER 

A-3.1 Procedure — Dissolve 10 g of the mate- 
rial, accurately weighed in about 100 ml of water 
in a 250 ml glass beaker and heat on a steam 
bath for 1 hour with occasional stirring. Filter 
through a weighed sintered glass crucible ( Poro- 
sity No. 4 ) and wash several times with hot 
water. Dry at 105 ± 2°G. Cool in a desiccator 
and weigh. 

A-3.2 Calculation 

Matter insoluble in water> percent by mass 
= M X 10. 



where 

M = mass in g of the 
residue. 



water insoluble 



A-4. DETERMINATION OF CHLORIDE 



A-4.1 Reagents 

Concentrated Nitric Acid ■ 



See IS : 264- 



Solution — approx 0-2 M 



A-4.1.1 

1976*. 

A-4.1*2 Silver Nitrate 
or 3-4 percent ( m/v ). 

A«4*1.3 Standard Chloride Solution — Dissolve 
0*33 g of dried sodium chloride or 0*421 g of 
potassium chloride in 1 litre volumetric flask and 
make up to the mark. Pipette 10 ml of the solu- 
tion and dilute it to 1 000 ml in another volumetric 
flask. One millilltre of this solution contains 0*002 
mg chloride ( as cl ). 

Pipette out 10 ml of potass- 
solution prepared for test 
( See A-2.2 ) in a 50 ml Nessler cylinder, add 3 ml 
of concentrated nitric acid and 1 ml of silver 
nitrite solution. Dilute to 50 ml with water and 
mix well. Carry out a control test in another 
Nessler cylinder using 10 ml of standard chloride 
solution and the same quantities of other reagents. 

The material shall be taken as not having 
exceeded the limit prescribed in Table 1, if the 
turbidity produced with the material is not greater 
than that produced in the control test. 

A.5. DETERMINATION OF SULPHATE 



A-4.2 Procedure — 

ium pyrophosphate 



Hydrochloric Acid — See 



♦Specification for water for general laboratory use 
( second revision ). 



A-5*I Reagents 

A-5.1,1 Concentrated 
IS: 265-1976t. 

A-5J.2 Barium Chloride Solution — approxi- 
mately 0*2 M or 5 percent ( mjv ). 

A-5.2 Procedure — Transfer two 50 ml portions 
of the solution prepared for test ( see A-2.2 ) 
into a 400 ml glass beaker, add 5 ml of concen- 
trated hydrochloric acid and dilute to about 200 
ml. Heat the solution to boiling and add dropwise, 
with a pipette, 10 ml of barium chloride solution, 
while the solution in the beaker is being constantly 
stirred. Cover the solution with a watch glass and 
keep it hot for I hour, without boiling. Filter the 
supernatent liquid using gentle suction through a 
weighed sintered glass crucible ( Porosity No. 4 ). 
Transfer the precipitate and wash with warm 

*Specification for nitric acid ( second revision ). 
tSpecification for hydrochloric acid ( second revision ). 
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water until the washings give a negative reaction 
for chloride. Dry the crucible and precipitate in 
an oven at 105 ± 2^G until consecutive weighings 
give constant values. The mass of the precipitate 
shall not be more than 0*012 15 g when deter- 
mined with a microbalance. 

A.6. DETERMINATION OF IRON 

A-6.1 General — 4-7-Diphenyl I-l, 10-phenan- 
throiine, also called bathophenanthroline is 
colorimetrically highly sensitive to ferrous ions in 
solution. The main advantage of this compound 
is that it does not react with cations or anions 
commonly encountered. 



A-6.2 Reagents 

A-6.2.1 Concentrated 
IS : 265-1976*. 



Hydrochloric Acid — See 



A-6.2. 2 Hydroxylamine Hydrochloride Solution — 
10 percent ( m\v ). 

A-6.2.3 Sodium Acetate Solution — 10 percent 

( mjv ). 

A-6.2.4 Bathophenonthroline — 0-082 5 percent 
( m\v ) solution in ethanol, absolute alcohol or 
iso-aniyl alcohol. 

A-6.2.5 Standard Iron Solution — Dissolve 
7*012 15 g of ferrous ammonium sulphate [FeS04* 
( NH^ ),S04*6HsO J or 4 '978 1 g of ferrous 
sulphate ( FeS04'7H£0 ) with 5 ml of 20 percent 
( v\v ) sulphuric acid solution in a 1 000 ml volu- 
metric flask. Pipette 10 ml aliquot of the same 
and dilute to 1 000 ml in another 1 000 ml volu- 
metric flask. One millilitre of this solution con- 
tains u'Ol mg oi iron ( as Fe ). 

A-6.3 Procedure — Take a 25 ml portion of the 
sokuion prepared for test ( See A-2.2 ) in a 250 ml 
glass beaker and adjust its pH to 4-5 with con- 
centrated hydrochloric acid added dropwise and 
with the solution being stirred. Add 1 ml of 
hydroxylamine hydruchlohdej 2 ml of sodium 
acetate and 5 ml of bathophenanthroline. Make 
up to 50 ml in a volumetric flask and mix. Read 
at 5:^0 nm against a reagent blank, making use oi 
a photoelectric colorimeter or a spectrophoto- 
raeter. Determine iron content of the solution by 
reference to a calibration curve prepared with 
known quantities of the standard iron solution 
treated in the same manner as the test solution. 



A-6.4 Calculation 

Iron content ( as Fe ), — ^ 
percent by mass 



M X 100 



wiiere 



;V/ ■: mass in g of material in the aliquot 
solution taken for the test, 

'*'Sj>i*'^ilK:ation for hydrochloric acid ( stcmd revision } , 



A-7. DETERMINATION OF HEAVY ME- 
TALS PRECIPITATED BY HYDROGEN 
SULPHIDE 

A-7.1 Reagents 

A-7.1,1 Dilute Hydrochloric Acid — 20 percent 
{vjv). 

A-7,L2 Dilute Annnonia Solution — nearly 25 
percent ( vjv ). 

A-7.L3 Standard Lead Solution — Dissolve 0-183 g 
of lead acetate trihydrate in water, slightly 
acidified with acetic acid in a 1 000 ml volumetric 
flaskj m^ake up to the mark. Dilute one ml of 
aliquot to 100 ml in another volumetric liask. One 
millilitre of this solution contains O'Ol m^ of lead 
( as Pb ). 

A-7.L4 Hydrogen Sulphide Gas — Produced by 
reaction of ferrous sulphide with dilute sulphuric 
acid [ 10 percent ( vlo ) ] in a Kipp's apparatus 
and then passed through water. 

A-7*2 Procedure — Pipette out 25 ml of the 
solution prepared for test ( see A-2.2 ) into a 250 
ml glass beaker, add 5 ml of dilute hydrochloric 
acid, boii gently for 5 minutes and cool. Add 10 
ml of dilute ammonia solution to the beaker. 
Pass hydrogen sulphide for a few seconds. No 
turbidity shall be produced and any colour 
obtained not deeper than that observed when, to 
a mixture of 5 ml of the standard lead acetate 
solution and 3 ml dilute acetic acid standard iron 
solution containing the same quantity of iron as 
found in test A-6 is added along with 10 ml of 
dilute ammonia and water to bring the volume to 
the same level and hydrogen sulphide passed 
through for a few seconds. 

Note — Transfer all the sohitions quantitatively 
Ui NL'islur cylinder for colour comparison. 

A-8. DETERMINATION OF ARSENIC 

A-8.1 General — An accurate method of arsenic 
determination is the silver diethyldithiocarbamate 
method of colorimetric estimation. The red addi- 
tion compound formed is measured photometric- 
ally at any wavelength between 525 and 640 nm, 

A-8.2 Reagents 

A-8.2,I StGndard Arsenic Solution — Bring 0' 1 32 
g of arsenious oxide into solution with 20 mi of a 
10 percent ( mjv ) sodium hydroxide solution in a 
100 nd glass beaker. Transfer to a 1 COO ml volu- 
metrie (lask, dilute to the mark with water and 
mix well by shaking the solution ( 1 ml -^ O'l mg 
As ). Introduce 10 ml of this solution into a 
1-liire volumetric llask, add 10 nil of eoncentritted 
hydrochloric acid, make ti|) t<» the mark witli 
water and tiioroughjy mix. One millilitre of this 
solution contains ()-001 wvy Arsenic ( us As ). 
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A-8,2,2 Ferric Aminonium Sulphate Solution — 
Prepare a solution of 84 g of ferric ammonium 
sulphate [ Fe (NH4)(S04)£'12H20 ] in water. 
Make additions of 2 ml of concentrated sulphuric 
acid and 1 g of sodium chloride and dilute to 
1 litre with water. Mix well by agitation with a 
glass rod. 

A-8.2,3 Potassium Permanganate Solution ■ — 2 per- 
cent ( mil) ). 

A-8.2.4 Stannous Chloride Solution — Dissolve 80 g 
of stannous chloride ( SnGU*2H20 ) in a mixture 
of 25 ml of water and 75 ml of concentrated 
hydrochloric acid. 

A-8.2.5 Lead Acetate Solution — Dissolve 1 g of 
lead acetate in 100 ml of water. Clear the solution 
by dropwise addition of concentrated acetic acid. 

A-8.2.6 Lead Acetate Paper — Saturate 15 cm 
qualitative grade filter paper with lead acetate 
solution and place on a watch glass in an oven at 
100-10->°C to dry. Gut the papers into quarters 
and store in an airtight container. 

A-8.2.7 .^inc Shot — - Zinc shot of uniform size 
is to be used. Though shot of different sizes ( 3-20 
mesh ) has been successfully used, more uniform 
gas flow is obtained with 3-6 mesh over a wider 
range of acid concentration. Treat the shot with 
1 : 1 hydrochloric acid so that it assumes a dull 
grey appearance. Decant the acid and wash zinc 
particles with acid-free water. Store the clean 
shot under distilled water. 

A-8,2,8 Silver Diethyldithiocarhamate Solution — 
Dissolve 8*26 g of silver diethyldithiocarbamate in 
100 ml of pure pyridine. 

A-8.2.9 Sodium Chloride — See IS : 797-1983*. 

A-b,3 Procedure — Take a 5 ml portion of the 
solution, prepared for test ( see A-2.2 ) along with 
3-4 ml of concentrated sulphuric acid or 7-8 ml 
of perchloric acid in the apparatus bottle ( see 
Fig. I ), and dilute to 30-40 ml with water. 

A-8.3.1 Introduce 10 ml of ferric ammonium 
sulphate solution and then permanganate solution 
dropwise to a permanent pink colour. Add 1'5 g 
of sodium chloride and stir. Heat nearly to boil- 
ingj remove from the heat and add stannous 
chloride solution in order to reduce ferric iron to 
the ferrous state as shown by disappearance of 
yellow colour. Add 2 drops of stannous chloride 
solution in excess, cool and dilute to 60 ml. 

A-8.3.2 Set up the apparatus as shown in Fig. 1. 
Fold a piece of lead acetate paper into a lluted 
form and insert it into the lower scrubber A such 
that its lower end is nearly I cm above the cons- 
triction in the tube. Loosely pack the second 
scrubber B with glass wool and moisten the wool 
with a few drops of lead acetate solution. Remove 
the excess solution by blowing for a few seconds 



a stream of compressed air under moderate press- 
ure through the scrubber B. Assemble parts A^ //, 
and C Fill a dry 50 ml graduated cylinder up to 
5 ml with zinc shot, pour it into the apparatus 
bottle and fix the scrubbers and adsorber in posi- 
tion. Pipette without loss of time a 5 ml portion 
of silver diethyldithiocarbamate into the scrul:)ber 
C Keep the bottle immersed to the 60-ml mark 
in a water bath maintained at 27 ±2 ""G for 20 
minutes, allowing the reaction to proceed. 
Remove the adsorber and either transfer to a 3 ml 
microcell or dilute with a measured volume of 
pyridine and measure photometrically at 530 nm. 

A-8.3,3 Plot a calibration curve w^ith known 
quantities of arsenic in the usual manner and 
determine its amount in the test solution. 
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A-8.4 Calculation 

Arsenic (as As), percent by mass 



Ml X 100 
M 



where 

Ml = mass in g of arsenic in the test 

solution, and 
M = mass in g of the material in the 

aliquot solution taken for test. 

A.9. DETERMINATION OF ORTHOPHOS- 
PHATE 

A-9.1 General — An orthophosphate, suitably 
treated gives rise to ( NH* )aP04l2 M0O3 which 
has a characteristic yellow colour. 

A-9.2 Reagents 

A-9.2.1 Molybdate Reagent — Dissolve 10 g of 
molybdic anhydride or 11 '8 g of molybdic acid in 
a mixture of 40 ml of water and 8 ml of concen- 
trated ammonia solution; filter, if necessary. 
Slowly add the molybdate . reagent with stirring 
into a solution containing 40 ml of concentrated 
nitric acid and 60 ml of water; the end of the 
tube with the molybdate solution shall dip under 
the surface of the dilute nitric acid. Store the 
mixture in a warm place for many days or until 
a portion heated to 40-45 ^G deposits no yellow 
precipitate. Decant the solution from the 
sediment. 

A-9,2.2 Standard Potassium Phosphate Solution — 
Prepare a standard solution of dipotassium hydro- 
gen phosphate trihydratc ( KjHPOi-SHjO ) 
by weighing out 1*201 5 g of the material, dissolv- 
ing it in water in a 1 000 ml volumetric flask and 
making up to the mark ( 1 ml = 0-5 mg PO4 ). 
Shake well. 

A-9*2*3 Ammonium Nitrate, Solid 

A-9.3 Procedure — Pipette 20 ml of the solution 
prepared for test ( j^^ A-2*2 ) into a 50 ml conical 
flask or test tube and add 1 g of ammonium nitrate. 
Warm the mixture to 40-45 *G and mix 5 ml of 
the same with the molybdate reagent. Shake the 
whole solution continuously for 10 nainutes and 
allow to stand for 10 minutes. The intensity of 
yellow colour of the solution should not be greater 
than in the case of a standard solution containing 
•6 mg of orthophosphate and treated similarly. 



A-IO. DETERMINATION OF CARBONATE 

A-10.1 General — Carbonate in a compound can 
be determined by subjecting to steam distillation 
a mixture of the material and dilute sulphuric 
acid, absorbing the evolved carbon dioxide in 
sodium hydroxide and titrating the excess 
hyoroxide against a standard acid solution. 

A-10.2 Reagents 



A-10.2.1 

0-05 N. 

A-10.2.2 

05 N. 



Standard Sodium, Hydroxide Solution 



Standard Hydrochloric Acid Solution 



A-10.2.3 Phenolphthalein Indicator — 1 percent 
( mjv ) solution in 1 : 1 ethanoNwater mixture 
prepared by firstly bringing the solid into solution 
in ethano], mixing with an equal volume of water 
and, if necessary, filtering, 

A-IQ.2.4 Methyl Orange Indicator — 005 percent 
( mjv ) solution, prepared by dissolving 50 mg 
of the free acid or sodium salt in water, adding 
15*2 ml of O'Ol N sodium hydroxide if the salt is 
used, diluting to 100 ml and filtering to remove 
any precipitate formed. 



Sulphuric Acid — 10 percent 



A-lO.2.5 Dilute 

{vjv) 

A-10-3 Procedure — Pipette out 50 ml of solu- 
tion prepared for test ( see A-2.2 ) into a 500 ml 
flat bottomed distilling flask carrying a thistle 
funnel and suitable attachments for steam-distil- 
lation. Add about 40 ml of dilute sulphuric acid 
and cooling the mixture of carbon dioxide and 
steam by cold water circulation in the condenser 
and receive the condensate in 20 ml of sodium 
hydroxide solution. Steam-distil for 30 minutes. 
Remove the vessel containing sodium hydroxide 
and carry out titration with standard hydrochloric 
acid solution first to phenolphthalein end-point 
and then to methyl orange end-point. 



0-69 X V 



A-10.4 Calculation 

Potassium carbonate 

(as K^GOg), 

percent by mass ^ 

where 

V = volume of acid consumed 
phenolphthalein end-point. 



beyond 
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APPENDIX 

( Clause 4.1 ) 



B 



SAMPLING OF POTASSIUM PYROPHOSPHATE FOR ELECTROPLATING 



B-l, GENERAL REQUIREMENTS OF 
SAMPLING 

B-1.0 In drawing, preparing, storing and hand- 
ling test samples, the following precautions and 
directions shall be observed. 

B-3.1 Precautions shall be taken to protect the 
samples, the material being sampled, the sampling 
instrument and the containers for samples from 
adventitious contamination. 

B-1.2 To draw a representative sample, the con- 
tents of each container selected for sampling shall 
be mixed as thoroughly as possible by suitable 
means. 

B-1.3 The samples shall be placed in suitable, 
clean, dry and air-tight glass or other suitable 
containers on which the material has no action. 

B-L4 Each sample container shall be sealed air- 
tight after filling and marked with full details of 
sampling, the date of sampling and the year of 

n.anufacture of the material. 

B.2, SCALE OF SAMPLING 

B-2.1 Lot — All the containers in a single consign- 
ment of the material drawn from a single batch 
of manufacture shall constitute a lot. If a consign- 
ment is declared or known to consist of different 
batches of manufacture, the containers belonging 
lo the same batch shall be grouped together 
and each such group shall constitute a separate 
lot, 

B-2,1.1 Samples shall be tested from each lot 
for ascertaining conformity of the material to the 
requirements of the specification. 

B-2.2 The number {n) of containers to be chosen 
ironi a lot shall depend on the size of the lot (JV) 
ainJ ?ihall be in accordance with Table 2. 



TABLE 2 NUMBER OF CONTAINERS TO BE 
SELECTED 



l.OT Sl/.K 


NuMiJit: 


11 OF CuNTAlNli^Ry 




TO 


mi: Selk< 'i Li» 


( 1 






t^p to 50 




1- 


M „ 100 




4 


!()! ., 150 




- 


151 ., 'JOO 




/ 


:l()i ;(nti abov' 




10 



B-2.3 All the containers shall be selected at 
random and in order to ensure the randonmcss 
of selection, procedures given in IS : 4905-196<J* 
may be followed. 

B 3. TEST SAMPLES AND REFEREE 
SAMPLE 

B-3.1 Preparation of Test Samples 

B-3.1.1 Draw with an appropriate sampling 
instrument a small portion of the material from 
different parts of each container selected. The 
total quantity of the material drawn from each 
container shall be sufficient to conduct the tests 
for all the characteristics given in 2 and shall not 
exceed 500 g. 

B-3.1. 2 Thoroughly mix all portions of the 
material drawn from the same container. Out 
of these portions a small but equal quantity shall 
be taken from each selected container and shall 
be well mixed up together so as to form a com- 
posite sample weighing not less than 200 g. This 
composite sample shall be divided into three 
equal parts, one for the purchaser, second for 
the manufacturer and the third to be used as 
referee sample. 

B-3.1. 3 The remaining portions of the material 
from each container ( after a sural I quantity 
needed for the formation of composite sample has 
been taken ) shall be divided into three equai 
partSj each part w^eighing not less than 50 g. 
These parts shall be immediately transferred to 
thoroughly dried bottles which are then sealed, 
air-tight with stoppers and labelled 'with all the 
particulars of sampling given under B-1.4. Tlic 
material in each such sealed bottle shall constitute 
an individual test sample. These iiidividual 
samples shall be separated into tliree identical 
sets of samples in such a way that each set has an 
individual test sample representing each container 
selected. One of these three sets shall be sent to 
the purchaser, another to the manufictmer and 
the third shall be used as referee sample. 
B-3,2 Referee Sample — The referee sample 
shall consist of the composite sample ( see 
B-3,1.2 ) and a set of individual samples ( ste 
B-3,1,3 ) marked for this purpose. It shall also 
bear the seals of the purchaser and the manu- 
facturer. These shall be kept at a place agreed to 
between the purchaser and the manufacturer and 
shall he usr'd in case of dispute between thf twt,). 

B-4. NUMBER OF TESTS 

B-4.1 I'ests loi" the dctcrniinalion of |)()tas>;tnn 
pyrophosi^ltatc contlucted on each of the indi\^i - 
dual samples for all the grades. 



^Methods for random samplinp 
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B-4.2 Tests for the remaining characteristics shall 
he conducted on the composite sample, 

B*5. CRITERIA FOR CONFORMITY 

B-^5.1 For Individual Samples 

B-5.1,1 For Potassium Pyrophosphate — The test 
results for potassium pyrophosphate shall be 
recorded, and the mean and range for these test 
results shall be calculated as follows: 

Mean {X) ^ Sum of the test results divided 
by the numl)er of test results, 
and 

Range (R) ^^ The difference between the 
maximum and minimum val- 
ues of the test results. 

The value of expression ( A" -- 0*6 R ) shall 
be calculated. If the value of this expression is 
greater than or equal to limits specified in Table 1, 



the lot shall be declared to have satisfied the 
requirements for these characteristics. 

B-5. 1.1,1 In case of sample of size lO, tlie 
first fi\'e test results may be taken in one group 
and the next five in another group. R >iiall be 
cal( ulated for each of the groups and the average 
value of the two shall be calculated as /?. If .V - 
0*6 R is greater than or equal to the limits 
specified in Table 1, then the lot shall be declared 
to have satisfied the requirements ior these 
characteristics. 

B-5.2 For Composite Sample — The test 
results on the composite sample shall meet the 
corresponding requirements specified in T;il}[e !. 

B-5.3 A lot shall be declared as confornuiig to 
the specification if it satisfies the requirements 
for each of the characteristics listed in Taf/le I . 



BUREAU OF INDIAN STANDARDS 



Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Telephones: 3310131, 3311375 

Regional Offices; 

Central: Manak Bhavan, 9 Bahadur Shah Zafar Marg. 
NEW DELHI 10002 

•Eastern i 1/14 C 1. T. Scheme VII M, V. I. P. Road, Maniktola, 
CALCUTTA 700054 

Northern : SCO 445-446. Sector 35-C, CHANDIGARH 160036 

Southern i C. I. T. Campus, MADRAS 600113 

tWestern i Manakalaya. E9 MIDC. Marol, Andherl ( East ). 
BOMBAY 400093 

Branch Offices: 

Pushpak', Nurmohamed Shaikh Marg, Khanpur. AHMADABAD 380001 

Peenya Industrial Area, 1st Stage, Bangalore-Tumkur Road, 
BANGALORE 560058 

Gangotrl Complex, 5th Floor, Bhadbhada Road, T. T. Nagar, 
BHOPAL 462003 

Plot No. 82/83. Lewis Road. BHUBANESHWAR 751002 

53/5 Ward No. 29, R. G. Barua Road. 5th Byelane. GUWAHATI 781003 

5-8-56C L N. Gupta Marg (Nampally Station Road), 
HYDERABAD 500001 

R14 Yudhister Marg, C Scheme. JAIPUR 302005 

117/418 B Sarvodaya Nagar, KANPUR 208005 

Patliputra Industrial Estate, PATNA 800013 

T.C. No. 14/1421. University P.O.. Palayam. TRIVANDRUM 695035 

Inspection Offices ( With Sale Point ): 

'Pushpanjaii', First Floor, 205A West High Court Road, Shankar Nagar 
Square, NAGPUR 440010 

Institution of Engineers ( India) Building, 1332 Shivaji Nagar, 
Rune 411005 



Telegrams i Manaksanstha 
( Common to all offices ) 

Telephone 

3310131, 3311375 

362499 

21843, 31641 

412442. 412519. 412916 

6329295 



26348, 26349 
384955, 384956 

66716 

53627 

231083 

63471, 69832 

216876.218292 

62305 

62104, 62117 



25171 

52435 



•SalBs Office In Calcutta Is at 5 ChowrlnahHo AoDroach, P. O, Princep Street, 
Calcutta 700073 

fSaleo Office In Bombay Is at Novelty Chambers, Grant Road. Bombay 400097 
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